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Influence of solvent and temperature on electric birefringence of poly(n-butyl isocyanate) in solutions
D.Y. Cheremisin

In the present work an investigation of the influence of temperature, the applied field and the solvent on the electric birefringence (EB) of rigid-chain polymers in solution was made. As an object of the investigation was chosen poly(n-butyl isocyanate) (PBIC). The solvents were chosen benzene, carbon tetrachloride and their mixtures with acetonitrile (ACN). EB and dynamic birefringence of the fractioned PBIC were studied previously in different solvents.
We measured the viscosity of the solutions. It was found that with increasing content of ACN in the solvent there was a delamination of the solution.
The measurements were performed using EB compensation. To observe the effect we used square electric pulses. Light sources were lasers with a wavelength of 532 and 655 nm. Deviations from the law of the Kerr effect was found with increasing of the strength of the electric field, saturation of the EB was observed. An increase of the content of polar component in the solvent leads to a decrease in EB of the polymer. Also the dependence of the EB on the temperature was observed.
A comparison of experimental data with theories of the orientational Kerr effect was made. The analysis of the influence of external conditions and polydispersity on the orientation of macromolecules in an electric field was investigated. The mean value of the dipole moment and optical anisotropy of macromolecules were determined. Analysis of the theoretical curves showed that a significant influence on the changes in EB may be caused by a conformation of macromolecules, it should be taken in the account in determining the electrical and optical characteristics.
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